The absorption spectra of Er 3 + diluted in LuP0 4 and HfSi0 4 crystals have been measured from 6,000 to 28000 cm-1 at liquid He and N 2 temperatures. Zeeman spectra were obtained in the visible region. The transitions were assigned and fitted to a semiempirical Hamiltonian with ten adjustable parameters. Satisfactory fits were obtained including reasonable agreement between calculated and measured g values.
INTRODUCTION
The relatively long half-lives (10 3 to 10 5 yr) of many of the actinide isotopes produced as a by-product of nuclear reactor operation represent a severe constraint on the selection of a suitable substance for the primary isolation or containment of nuclear wastes. An examination of geological evidence has recently led to the suggestion 1 ' 2 that synthetic analogs of the mineral monazite [(La, Ce, Nd. Y, ... ) P0 4 ] have chemical and physical properties that make them attractive candidates as host materials for long-term storage of actinide wastes. Accordingly, the characterization of possible sites where actinide (and other) impurity ions can be incorporated in these materials and a determination of the oxidation states of these ions is pertinent to understanding the interrelationship between the chemical and physical properties of the lanthanide orthophosphate-impurity systems and the parameters appropriate to an acceptable stable waste form.
The pure lanthanide orthosphosphates are structurally divided into two classes: the first half of the series (LaP0 4 to GdP0 4 ) has the monoclinic monazite structure, while the second half of the series (TbP0 4 to LuP0 4 , plus YP0 4 , and ScP0 4 ) is characterized by the tetragonal zircon structure. Previous work using the electron paramagnetic resonance (EPR) technique with the lanthanide ion Gd 3 + employed as a probe has shown that this ion occupies identical substitutional sites in both single crystal and powder samples in either the tetragonal or monoclinic symmetry orthophosphates. 12,000 and 28 9 000 em were photographed on a 3. .19 .20 42 2H2(11,-11) 33 4G (11,-!1)
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